Background: Older adults are at risk of nutrient deficiencies. They face many barriers to have an adequate intake that leads to malnutrition Among Malaysian institutionalized elderly aged 60 years and above, the prevalence of malnutrition was 17.4% and it was associated with eating half of the food served in the institution.
Introduction
Most developed countries have adopted the chronological age of 65 years old as the elderly or older people [4] . However, according to Department of Social Welfare Malaysia [5] , elderly are those aged 60 years and above. Moreover, another study [6] claimed thatthere is no specific provision of law that define elderly in Malaysia.
According to Dietetic Institute in Ireland [7] , malnutrition is a state of nutrient deficiency that produces measurable changes in body functions and is madeworse as a result of illnesses. However, one Malaysian study [8] defined malnutrition as faulty or inadequate nutritional status characterized by insufficient dietary intake, poor appetite, and muscle wasting and weight loss. However, earlier studies [9] , [10] & [11] defined malnutrition as a low energy and protein intake between 50% and 75% of the recommendation or minimal requirement.
According to National Institute of Health and Clinical Excellence [12] , the prevalence of malnutrition among elderly in long care units or nursing homes was 10-70% in which, it was quite high compared to non-institutionalised elderly (>10%) and hospitalised elderly for acute illness which is 10-50%. Another study involving data from 12 countries and at different settings reported that the prevalence of malnutrition among older adults was approximately 23% [13] . Previous Malaysian studies demonstrated that 14-17% elderly in residential institutions weremalnourished [14] , [15] .
Adequacy of nutrition provision is defined as the comparison between the nutrient requirement and the nutrients that is provided for certain population or individuals [16] . The plate wastage refers to the volume or percentage of the served food that is discarded [17] . One study claimed that most of the older adult were at risk of developing malnutrition due to lack of adequate nutrition to maintain health. [18] , Another study stated that malnutrition was associated with eating half or less of food that was provided at mealtimes [19] .
Materials and Methods

Sampling
There are nine Rumah Seri Kenangan (RSK) (elderly care home) in Malaysia and RSK Cheras was chosen. It is located in Kajang, Selangor.. Out of 119 permanent residents (60 years and above, self-feeding and of at least 1 month length of stay), 46 residents gave consent to participate in this study.
Data collection
The subjects were interviewed to obtain information about their socio-demographic background and to assess the risk of malnutrition using full Mini Nutritional Assessment (MNA). From a previous study, MNA was known as both screening and assessment tools for 
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Open Access: e-Journal the identification of malnutrition among older adults [20] . The full-MNA consists of 18 items and evaluates dietary, anthropometric, global and self-viewed aspects of nutrition [21] . Subjects with a total score <17 on the full MNA, were considered being malnourished; a score between 17 and 23.5 being at risk of malnutrition while a score 24 and above being well-nourished [22] .
Anthropometric measurements such as weight were measured using portable digital weighing scale (TANITA Weighing) in light clothing (without shoes). Height (SECA 206 bodymeter) was measured while the subjects standing to the nearest 0.5cm.Then, Body Mass Index (BMI) was calculated [weight in kg/(height in m2)]. The Mid Upper Arm Circumference (MUAC) and Calf Circumference (CC) were also measured by using SECA measuring tape.
Food served during one-lunch time and their plate wastage were measured using a digital food weighing scale to the nearest 0.1kg.The nutrient composition of food served and consumed by the subjects was analyzed using Nutritionist Pro Software. 
Statistical analysis
The Statistical Package for Social Sciences (SPSS) program version 21was used to analyse the data. Univariate analysis (percentage and mean ± SD) was used to assess the sociodemographic background, anthropometric parameters, risk of malnutrition, adequacy of nutrition provision and plate wastage. Independent sample t-test was used to determine differences for continuous variables between genders. The association between Total MNA Score with socio-demographic, anthropometric parameters, adequacy of nutrition provision and plate wastage were explored using Chi-squared test and Pearson Correlation test with the level of significance p < 0.05.
Results
Sociodemographic and Health Profiles
The total subjects involved in this study were 46 elderly people where 65% of them were male and 35% of them were female. As shown in table 1, the mean age of the subjects was 71.35±7.21 years. By comparing between both genders, the mean age for female was slightly higher than male.
However, Independent-samples t-test found that, there was no significant difference in age for males, 71.23± 7.32 years and female, 71.56 ±7.23 years (t =-0.146, p=0.89).The difference in age between genders in care home might due to the difference in life expectancy where one study conducted among Singaporean [24] found that, women have higher life expectancy than men at birth and at 65 years. Moreover, according to Department of Statistic, Malaysia [25] , Most of the subjects were single which was 45.7% of total subjects and the least were widowed which was 6.5%. Most of the male subjects were single with 56.7% of the total male subjects while most of the female subjects were married which was 56.2% of the total female subjects. However, there was no significant association in marital status (χ^2=5.51, p=0.136) between genders.
In term of ethnicity, majority of the subjects were Malay which contributed about 65% of the total subjects followed by Indian (19.6%), Chinese (15.2%) and there was only one (2.2%) subject who was Punjabi. In both genders, Malay was a dominant ethnicity where 66.7% of male subjects and 56.2% of female were Malay. However, Chi-square test found that, there was no significant association in ethnicity (χ^2=1.28, p=0.733) between genders.
Half of the male and female subjects claimed that, their highest education level was primary school that make 50% of the overall subjects had primary school education and only 2 (4.3%) of them finished their education level until diploma level. Chi-square test showed that, there was no significant association in educational level between genders (χ^2=4.49, p=0.214).
The total mean length of stays of the subjects participated in this study was 32.78±17.40 months. The male subjects stayed longer than female subjects, but Independent-samples ttest found that, there was no significant difference in length of stay (month) between genders (t=1.84, p=0.073), where male subjects,36.13± 17.3 months and female subjects ,26.5± 16.27 months.
In term of health problem, half of the male subjects (50%) had diabetes and more than half (68.8%) of the female subjects had hypertension and diabetes. However, Chi-square test showed, there was only diabetes mellitus that had a significant association between genders ( =8.65, p= 0.003), and there was higher proportion of female subjects (68.8%) having diabetes mellitus compare to male subjects (20%). Another study among elderly at old folks home at Penang found that the prevalence of hypertension was 62.6% while diabetes mellitus was 25.8% [27] .This showed that, the finding from the previous study was consistent with this study which found that, majority of the subjects had hypertension then followed by diabetes mellitus.
Anthropometric Measurements
As depicted in figure 2, 15.2% of the subjects were classified as chronic energy deficiency (16.00-18.49kg/m2) and most of them were males. However, Chi-square test showed that, there was no significant association in BMI classification (χ^2= 2.957, p=0.398) between genders. The finding was quite similar to the previous study [28] whereby, the majority of the 
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Moreover, another cross sectional study among institutionalized elderly in Malaysia had found that, majority of the residents had normal Body Mass Index, BMI (24.9-25.0 kg/m 2 ) [2] . However, it was reported that, elderly women had significantly higher proportion of overweight (35.6%) and underweight (20.7%) compared with elderly males [2] . 
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Based on MUAC measurements, there were 10.9% of male subjects had loss of peripheral muscle mass, but there was no female subjects that classified as loss of peripheral muscle mass. However, the Chi-square test found that, there was no significant association in the classification of MUAC (χ^2=1.52, p=0.218) between genders. Another anthropometric parameter of muscle loss which was CC also found that, there were more males (15.2%) that classified as loss of lower limb muscle.
Figure 2: Body mass index classification of the older adults in RSK Cheras
Nutritional Status
Based on the figure 3 shown below, the prevalence of malnutrition in RSK Cheras was 13% and 37% of the subjects classified as at risk of malnutrition. Half of the male subjects (50%) had diabetes and more than half (68.8%) of the female subjects had hypertension and diabetes. However, Chi-square test showed, there was only diabetes mellitus that had a significant association between genders ( χ^2=8.65, p= 0.003), and there was higher proportion of female subjects (68.8%) having diabetes mellitus compare to male subjects (20%). 
Food served
The figure 4 showed that, 91.3% of the total subjects were not received adequate energy and of them were males. In term of protein served, all female subjects received adequate protein but 30.4% of the total subjects which were male subjects not received protein adequately. As shown in figure 5 , protein served was met the RNI but not the energy served. However, the 
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Open Access: e-Journal mean percentage of protein served for females (117%) was higher than males (104.4%) and the differences were significant (p=0.044). In line with the previous study, it was stated that, the menu served in the care home was not consistently served adequately according to the recommendation of nutrients [29] . In contrast with the studies conducted in Singapore and Europe where they found that, the energy and protein served in the elderly care home were met the requirement[2], [30] .
Figure 4: Proportion of subjects who not achieved RNI for Energy and Protein (Served & Consumed) for one-lunch time
Food Consumed
The figure 4 also showed that, the food consumed by all the subjects (100%) were not met RNI for energy and protein. This might due to the energy served which was also not met the RNI. By comparing between genders as in figure 5 , there was higher mean percentage of RNI for energy (50.3%) and protein (84.9%) consumed by female subjects, but the differences were not significant, where p=0.549 and p=0.079 respectively. Similar to previous studies conducted in Malaysia, Australia and some European country which stated that, the energy and protein consumption by the institutionalised elderly did not met their requirement and the differences between genders was not significant [31] , [32] , [33] & [34] .
Food Wastage
Based on the figure 5 shown below, the mean percentage of RNI for energy wasted by female subjects (36.8%) were slightly higher than males (34.6%) and it was opposite for protein whereby, protein wasted by males was higher than female subjects. However, it was not statistically significant, where p=0.764 and p=0.432 respectively. This finding was consistent with the previous studies in Singapore and Spain that were conducted among elderly in care home [2], [34] . 
Discussion
This study showed that, half of the total subjects were classified as normal BMI based on the classification developed by WHO (1997), followed by overweight and only minority of them were classified as chronic energy deficiency. The BMI for female subjects were slightly higher than males but the difference was not significant. The finding was quite similar to the previous study by Suzana & Siti Saifa (2007) whereby, the majority of the elderly residents in care home Selangor were classified as overweight rather than chronic energy deficiency. Moreover, another cross sectional study among institutionalized elderly in Malaysia had found that, majority of the residents had normal Body Mass Index, BMI (24.9-25.0 kg/m2 ). However, it was reported that, elderly women had significantly higher proportion of overweight (35.6%) and underweight (20.7%) compared with elderly males (Chen et al., 2012) .
Majority of the subjects that were classified as normal nutritional status were males as most of the female subjects were classified as at risk of malnutrition. In contrast with previous study that also used Mini Nutritional Assessment (MNA) form, it was found that the prevalence of malnutrition was higher among institutionalized elderly women and older age groups (Vandewoude & Van Gossum, 2013) . 
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Overall, the mean percentage of RNI for energy served during one lunch time was inadequate as it was not met 100% while the mean percentage of RNI for protein served during one lunch time was adequate as it met or exceed 100% (Allington et al., 1980; Lengyel, 2002) of the 30% of RNI value which allocated for lunch meals (FSA, 2007). The female subjects had higher mean percentage of RNI for energy and protein served compared to male. The difference between genders in mean percentage of RNI for energy served during one lunch time was not significant but there was a significant difference in mean percentage of RNI for protein served during one lunch time. Compared to previous study by Beck & Hansen (2010) in nursing home at California, US with total subjects of 389, it was found that, the menu served was not consistently served adequately according to the recommendation of nutrients. However, a European study in Croatia by Baric et al. (2006) found that, the meals provided in the nursing home for elderly were adequate in energy and macronutrients. b) Food Consumption The energy and protein consumed were not adequate as the mean percentage of RNI for both energy and protein were not achieved 100% (Allington et al., 1980; Lengyel, 2002) of the 30% of RNI value which allocated for lunch meals (FSA, 2007) . It was also noted that, the mean percentage of RNI for energy consumed was lower compared to protein.
Between genders, it was similar as in food served whereby the mean percentage of RNI for energy and protein consumed were also 62 higher among female. However, the difference in mean percentages of RNI for energy and protein consumed during one lunch time for males and female and were not significant. Besides, both females and males consumption was still considered as not achieved the requirement. In contrast with previous study by Greacen et al. (2014) which found that, the total means consumption of energy and protein among the elderly subjects were low. However, the finding was consistent with the present study whereby protein consumption among female subjects (45%) was more adequate than male subjects (29%) when compared to Estimated Average Requirement (EAR). In term of gender, the finding of the present study was consistent with previous study which found that, the differences in average of protein consumed between elderly male and female subjects was not significant (Milà Villarroe et al., 2012) .
c) Food Wastage
From this study, it was noted that, there was higher mean percentage of RNI for energy wastage among female subjects but for protein, there was higher mean percentage of RNI for protein wastage among male subjects. The difference in energy wastage between genders might due to the difference in the energy served mention earlier whereby there was higher energy served for female compared to male. Despite there was also higher in protein served for females, the protein wastage for females were lesser than males because there was higher consumption of protein among females compared to males subjects. The finding from the previous study by Milà Villarroe et al. (2012) also found that, the mean of energy wasted between male and female subjects was not significantly difference. In addition, the study claimed that, the highest percentage of 63 energy wasted was in the main meal which consequently leads to highest loss of energy. The author also claimed that, there was greater food wastage during lunch time (20%) than during dinner (15%). 
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Reasons of Plate Wastage
Based on the face-to-face interview with the subjects, most of the subjects claimed that, they not finished the food served as they had loss of appetite. Loss of appetite was classified under clinical reason based on the categories of reason of plate wastage that adapted from the guideline on managing food waste provided by National Health Service, 2005. The second reason was due to the meal service at RSK, Cheras. It was claimed that, it was unacceptable and therefore they tend to not finish their foods. Majority of the total subjects who at risk of malnutrition had plate waste due to unacceptable meal service while among malnourished subjects, they had several reason that include loss of appetite, unacceptable meal service and food issues where each categories of reason had the same percentage that contribute to plate wastage. However, it was found that, the Malnutrition Indicator Score with the reported reason of plate wastage was not significant. This might due to the bedridden/ older adults which were not able to dine at the dining area were excluded in this study. This group of elderly might contribute to higher percentage of malnourished. The finding of the present study was quite similar with the study by Hanisah et al. (2012) which claimed that , the poor appetite was one of the main factors of poor nutritional status among elderly whether outpatient or inpatient. Another study in Singapore by Lai et al. (2012) stated that, the main reason of high plate wastage was the inadequate time for the elderly to finish their meals. 64
In addition, the texture of the food provided need to be revised as there were several claimed by the subjects that the food provided was too hard for them to chew and make them choking which results loss of appetite. In term of the time given for the residents to eat or finish their meal, some of the subjects claimed that, it was too short and they rushing to finish their meal but they were too old to eat quickly. Consequently, they just left their food even they still hungry.
Conclusion and recommendation
The prevalence of malnutrition in RSK Cheras was 13 % and 37 % of the subjects were at risk of malnutrition. In term of nutrition provision and consumption, the energy (served and consumed) and protein consumed by the elderly subjects in RSK Cheras were not met the calculated RNI for one-lunch time. However, the adequacy of nutrition provision (energy and protein served) and the energy and protein wasted were not associated with the risk of malnutrition. There are several recommendations regarding the issue of adequacy of food provision whereby, it would be better for the food service in the care home to have standard tools to portion the meals and the dietitian is recommended to regularly monitor the food service management in the care home. Finally, it is good if the staffs are trained to manage food preparation for elderly. 
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